Introduction: Dermatoglyphic studies have been associated with many physical, behavioural and pathological traits. Ridge patterns are established early in intrauterine life and serve as effective tools in determining the development of a particular trait. This study was aimed at finding out whether there exists any dermatoglyphic patterns that could serve as predictive tools in the early detection of schizophrenia in a Nigerian population.
INTRODUCTION
es of fine ridges on fingers, palms and soles, which are very useful tools in personal identification and in the determination of paternity. It is of importance because unlike most human traits it is unaffected by age, and the detailed structure of individual ridges is extremely variable and are not influenced throughout postnatal life by the environment [2] . Once formed, they remain unchanged throughout life except Association of dermatoglyphics with numerous physical, behavioural, pathological traits have been reported in recent years. As the epidermal ridge patterns are established early in intrauterine life, it is considered that it can be an effective tool in determining the risk of development of a particular trait [1] . Dermatoglyphics is the study of pattern traceri-for absolute growth [3] . Although they may be said to be stable after the fourth month, disturbances of embryonic growth and development prior to this time may be reflected in abnormal pattern types and frequencies. Palmar creases develop during the 2 nd and 3 rd months of intrauterine life and are not even influenced by the movements of the hand in utero [4] . They are of considerable clinical interest because they are affected by certain abnormalities of early development including genetic disorders [5] . Abnormal dermatoglyphic patterns have been demonstrated in several non-chromosomal genetic disorders and other diseases whose etiology may be influenced directly or indirectly, by genetic inheritance [6, 7] . It has also been proven that genetic factors recognized by dermatoglyphics are responsible for schizophrenia [3] . Schizophrenia is a major psychiatric illness and has an incidence of 0.85% in the general population [8] . It is characterized by disturbances in thinking, emotional and volitional faculties in the presence of clear consciousness and usually leads to social withdrawal [3] . Structural brain abnormalities such as distortion of the corpus callosum [9, 10] , septum cavum pellucidum [11, 12] and congenital malformations [13, 14] are more common in patients with schizophrenia than in controls. This suggests that schizophrenia is partially due to impaired neuro development that might have resulted because of environmental and genetic factors [15] . The differences in dermal ridge counts tend to be randomly distributed in both directions, thus they are distributed with fluctuating asymmetry. If fluctuating asymmetry is greater than in normal subjects then this suggests that disturbances of foetal development may play some part in the later development of schizophrenia [16] . The neuro-developmental hypothesis of schizophrenia suggests that adverse genetic load in conjunction with environmental factors early in foetal life cause disruption of foetal neural development [17] . One approach to studying neuro-developmental factors has been to look for neuro-developmental markers in adult schizophrenic patients. These markers are usually physical characteris tics that are measurable in adults which reflect abnormal neuro-development processes that occurred before or shortly after birth. One of such markers studied the most are dermatoglyphics [18] . Dermatoglyphics is considered as a classical model of polygenic inheritance [19] . This means that several genes are involved in the inheritance of the dermal traits. Dermatoglyphic abnormalities in schizophrenia may be environmental that occurs when the brain may also be particularly vulnerable to such insults. A study of environmental and neuro developmental risk factors in schizophrenic disorders showed that the neurodevelopmental theory of the etiology of schizophrenia indicated either genetically or epigenetically controlled faulty embryogenic development of structures of ectodermal origin like brain and skin [20] . Both the skin and brain develop from the same ectoderm and it is thought, therefore, that dermatoglyphics are informative for early disturbances in brain development in schizophrenia [15] . Dermatoglyphic studies in schizophrenia have been carried out by a large number of investigators since 1934. So far the evidence has been controversial, with some authors claiming definite diagnostic features, while some other studies point to them not having significant clinical value [21] . Previous studies have also documented that individuals with schizophrenia have been found to have fewer whorl patterns, more arches and lower total finger ridge count (TFRC) than unaffected controls [15, 22, 23] . Dermatoglyphic patterns which are externally visible on an imprint in schizophrenia are, however, an expression of genes not on gene action [3] . Despite the studies enumerated above not much work has been done in a Nigerian population and certainly none in our population studied with regards to dermatoglyphic patterns and schizophrenia hence the need to bridge this gap in knowledge. This study therefore tends to show whether there exists any specific dermatoglyphic patterns as well as other quantitative dermatoglyphic variables that could be used as predictive tools in the early detection of schizophrenia in our studied population.
MATERIALS AND METHODS
This was a descriptive cross-sectional study of 100 Nigerians whose parents and grandparents are Nigerians. Fifty (50) of them were diagnosed schizophrenic patients (25 males and 25 females) from the Federal Neuro-Psychiatric Hospital, Uselu, Benin city. The other 50 are healthy individuals (25 males and 25 females) who are students of Delta State University, Abraka who served as control. All the studied subjects were matched for age and gender. All the subjects in the control group had no family history of schizophrenia to the second generation. Furthermore, all the subjects gave their consent to participate in the study. Schizophrenic patients with burns or wounds on the palms and those who had other genetically linked conditions except schizophrenia were excluded. Also excluded were the individuals in the control group who did not give consent as well as those who had any deformities on their palms. Written approval was also sort from all the Ethical committees of the centers where the study was carried out.
Demographic details were obtained by interview administered questionnaires, giving age, gender, Nationality of parents and grandparents of the subjects as well as confirmed genetically linked disorders which were recorded. Thereafter the palms and digits were then placed flat on the Hp scanner provided with the thumb approximately 30 -40 degrees, with the other digits abducted between 10-15 degrees. The images were then recorded in jpeg format on the provided laptop. The Hp Scanjet used had a resolution of 9000 x 4800dpi with an installed computer with AutoCAD software version 2010. The scanner software was installed into the laptop operating system, which was customized. The pictures of the scanned palms and digits were saved on scan folders for easy identification using a new method [24] . With the aid of the AutoCAD software programme, the scanned images were analyzed for arches, whorls, ulnar and radial loops according to the method of Cummins and Midlo [25] . Ridges were also counted according to the method of Holt [19] and a-b ridge counts and atd angles measured between a, t and d triradii of both palms for all the studied subjects. The data obtained were statistically analyzed using the Statistical Package for Social Sciences Version 15 (SPSS) Chicago, Illinois. The dermatoglyphic variables were evaluated by means, frequencies, percentages and chi-square was used for qualitative variables while t-test was utilized for quantitative variables. Statistical significance was considered at the level of P<0.05. Table 1 shows the percentage frequencies of fingerprint patterns between schizophrenic and control groups. For both male and female schizophrenic group, loops had significantly higher percentage frequencies in fingerprint patterns than the control group, similarly the schizophrenic group had lower frequencies of fingerprint pattern of arches than the control group (P<0.05), chi-square). There was however, no significance difference between both groups in whorl percentage frequencies in fingerprint patterns (P>0.05, chi-square). Tables 2a & b show the fingerprint patterns, frequencies and percentages of both palms and digits in the control and schizophrenic groups in female and male subjects respectively. There was significant difference in the right palm first digit between the control and schizophrenic groups. This was also the case in the left palms and 3 rd , 4 th and 5th digits of the control and schizophrenic groups in females (P<0.05). In males, however, the only significant difference was in the 4 th digit of the left side (p<0.05). Table 3 shows the mean a-b ridge count of schizophrenic and control groups. There was no significant difference between the control and schizophrenic groups in both palms with the control group showing a significant difference only between the right and left palms (P<0.05). Table 4 shows the mean TFRC between females and males schizophrenic and control groups. The schizophrenic male group had a higher TFRC than the male control group but this was not the same with female schizophrenic and control groups (p<0.05). Table 5 shows the mean atd angle of the right and left palms of males and females schizophrenic and control groups. There was no significant difference between and within the groups in mean atd angle (p>0.05). Table 6 compares the dermatoglyphic studies of schizophrenic and control groups in different populations previously studied with the present study in Nigerians. All these studies showed contradictory findings.
RESULTS

DISCUSSION
arches in schizophrenics similar to the studies of Polednak, [30] and Kemali [36] . Other studies also showed decrease in arches in schizophrenics which are restrictive, decrease only in males in a German population, decrease in a female British population, and also only in the fingertips of two other Indian Populations reported [28, 37, 38] . Equally reported was the significant decrease in frequencies of patterns in the 2 nd and 3 rd interdigital areas in schizophrenics when compared with the control group [35] . Other studies have shown significant increase in arches in schizophrenics in American subjects, Caucasian females, Macedonian males respectively [26, 33, 34] . The qualitative findings indicated above are contradictory as indeed was noted by the authors [39] in their review article. They attributed these findings to the heterogeneity of schizophrenia, ethnic and geographic variations in fingerprint pattern frequencies and sampling methods [40] . The differences in population sizes utilized by the different authors could be another important factor. Recent studies using more complex multivariate statistical techniques in dermatoglyphic comparisons between normal and schizophrenic populations tend to support the above assertions [1, 26] . Quantitative Variables: Using quantitative variables, we have shown that TFRC was significantly increased in schizophrenic males when compared with controls ( Table 4 ). The studies of some other authors using other population groups also showed this trend. However, in these studies of Canadians, Indians, Dutch populations the increase was not restricted to only male schizophrenic subjects respectively [1, 15, 41, 42] . Other studies have also shown significant decrease in TFRC in some population groups like Italians, Mexicans and Macedonian females only respectively [27, 37, 43] . The reasons for these conflicting results could be as a result of those adduced above [ Table 6 ].
Despite the foregoing what was however, noted from the various studies indicated above was that the normal gender difference in dermatoglyphic patterns was reduced in schizophrenic sample [44] . Our findings have shown that there are dermatoglyphic variabilities both Qualitative variable: Our study had shown the significant increase in loops and decrease in arches in schizophrenic group when compared with the control group. This is in line with a Mocedonian study of 2013 [26] , however, there was significant decrease in arches in females subjects who are schizophrenic but the reverse was the case in male schizophrenic subjects. This study was conducted in a Macedonian population. Two other studies one in Indian and another in a British population also showed significant increase in loops in schizophrenics when compared with controls but these were restricted to only female subjects [27, 28] . However some other studies while showing significant increase in loop patterns were restricted in distribution. A study among Negroid males showed significant increase in the left index finger and right thumb only and also increase of ulnar loops only in the right index digit in schizophrenics [29] . Other studies showed significant increase in percentage of patterns in schizophrenics in the 4 th interdigital area but a decrease in the 3 rd interdigital area respectively [30] . Equally reported are significant increase in the 3 rd interdigital area of schizophrenics in Indian subjects and also increase in radial loop in another documented study respectively [31, 32] . Our study also showed significant increase in loop pattern frequencies in schizophrenics when compared with controls in the right 1 st digit, 3 rd , 4 th , 5 th digits in females, but only the left 4 th digit in males (Tables 1, 2a and 2b) . Other previous studies have also documented a significant decrease in ulnar loops, radial loops only on the index digits, also a decrease only in male schizophrenics when compared with the control group respectively [33] [34] [35] . Our study showed a significant decrease in in qualitative and quantitative aspects of patients with schizophrenia and these could serve as markers in the prediction of schizophrenia in our studied population. We therefore recommend this simple, inexpensive, reliable and non-invasive indicator along with other indicators as a screening marker for schizophrenia in other population groups.
